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Abstract

Aim: The present study was aimed to study the role of Colour Doppler ultrasonography in intra-scrotal swellings and
to compare the findings of scrotal colour Doppler ultrasonography with clinical, surgical and histopathological
findings where indicated.
Introduction: Scrotal swellings can present with acute pain or can be chronic non-painful swellings and swellings
can be intra-testicular or extra-testicular. Color Doppler Sonography (CDS) is very valuable in differentiating   intra-
testicular and extra-testicular pathologies and also in differentiating acute painful conditions like inflammatory lesions
and torsion, which helps in avoiding unnecessary surgical explorations and timely intervention in cases of tortion can
save the testicles from infarction. Also color Doppler study of scrotum is more sensitive and specific for diagnosis of
chronic   lesions like hydrocele, epididymal cysts and varicocele than clinical palpation.
Observations: In the present study of 80 patients, the mean age of patients was 35.25 + 12.93 years. Maximum no.
of patients were between 30 to 40 yrs.  Clinically most common lesions were inflammatory lesions 20 cases (25%).
On CDS examination, out of chronic painless swellings, epidydimal cysts were most common lesion. Extra-testicular
lesions were more common than intra-testicular lesion. In intra-testicular lesions, testicular tumors were most
common. Out of  extra-testicular lesions, epididymal cysts were most common with 36 cases (45%). Hydrocele was
second common lesion with 28 cases (35%). CDS was able to detect 100% of cases of tortion or inflammatory lesions
accurately.
Results: CDS showed 100% sensitivity and 100% specificity in detecting testicular tortion as compared to clinical
examination showing 100% and 91.89% respectively. CDS showed 100% sensitivity and 100% specificity in
detecting inflammatory lesion as compared to clinical examination showing 75% and 96.4% respectively. US/CD was
more sensitive in detecting chronic lesions like epidydimal cysts, varicocele, hydrocele etc.
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Introduction

Colour doppler examination of scrotum has been
demonstrated to have significant impact on
diagnosis of scrotal swellings. Scrotal swellings
can be acute painful swellings like Testicular
Torsion, Epididymo-orchitis, Testicular Trauma,
Tortion of appendix testis, Strangulated hernia
etc. or chronic swellings like Varicocele,
Hydrocele, Inguinal Hernia, Testicular Tumors
,Epididymal Cysts, spermatocele, Intratesticular
cysts etc.

The main indication for colour doppler ultrasound
(which can reveal scrotal blood flow) is
assessment of acute scrotal swelling especially in
differential diagnosis of testicular torsion and
epididymo-orchitis. The vast majority of patients
who exhibit acute scrotal symptoms have non-
surgical conditions, usually epididymitis or
torsion of the appendix testis (Amerasekera,
2004). Surgical correction of tortion within 6 hrs
of torsion will usually preserve testicular function.
Colour doppler examination of torsion testes will
show diminished or absent flow to testes with
normal peritesticular flow in acute phase and
persistence of decreased flow to testis with
increased peritesticular flow in late phase (3-8
days, whereas epidydimitis will show increased
flow with low resistance. High-resolution
ultrasonography (US) is the firstline imaging
modality for the evaluation of scrotal pathology
(Kuhn et al 2016). Its ability to determine whether
a scrotal mass is extra-testicular or intra-testicular
is important, since the majority of extra-testicular
lesions are benign while the majority of intra-
testicular lesions are malignant. Additional use of
colour Doppler ultrasonography (CDUS)

enhances diagnostic accuracy (Muttarak and
Chaiwun, 2005).

Aims and Objectives:

1. To determine the role of Colour Doppler
ultrasonography in the evaluation of scrotal
swellings.
2.To compare the findings of scrotal colour
Doppler ultrasonography with clinical, surgical
and histopathological findings where indicated.

Materials and Methods

This was a prospective study where patients with
scrotal swelling, visiting the Department of
Radiodiagnosis, Guru Nanak Dev Hospital were
examined with colour Doppler ultrasonography
using high frequency linear transducer having
frequency of 3-12 MHz. A composite assessment
of the patient’s history, findings on physical
examination and results obtained from scrotal
colour Doppler were analyzed and a provisional
diagnosis was made. After the sonography and
CD examination, follow up of patients was done
for operative findings or response to conservative
treatment.

Inclusion criteria: Any male of any age presenting
with scrotal swelling.

Observations

A total of 80 patients referred for scrotal
ultrasound/colour Doppler examination by the
Department of Surgery were included in the
present study. On clinical examination the
detection of lesion was as mentioned in table 1.

Table 1. Clinical examination findings

Disease No. of Cases %age
Hydrocele 6 7.5
Epi cyst 8 10
Varicocele 14 17.5
Inflammatory 20 25
Torsion 12 15
Tumor 4 5
Inguinal hernia 4 5
Other scrotal swellings 12 15
Total 80 100
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Scrotal Ultrasound and Colour Doppler
Findings

On conducting ultrasound and colour Doppler
examination of 80 patients, total of 130 lesions

were found. The table no.2 shows the distribution
of lesions as follows:-

Table 2. CDS Examination

Disease Left Right B/L Total %age
Hydrocele 6 10 12 28 35
Epi cyst 16 8 12 36 45
Varicocele 14 - 2 16 20
*Inflammatory lesion 14 10 - 24 30
Torsion 4 2 - 6 7.5
Tumor 2 2 - 4 5
Inguinal hernia - 4 - 4 5
Haematorna 2 - - 2 2.5
Spermatocele - 2 - 2 2.5
**Others 2 4 2 8 10
Total 60 42 28 130

* Epididymitis, epi-orchitis,pyocele,epiabecess,focal orchitis
** Scrotal skin odema, dilated rete testis, extratesticular pus collection

Table 3. Comparison of Clinical and Ultrasound/ Colour Doppler findings

Disease
Clinical findings US/CD findings

No. of cases %age No. of cases %age
Hydrocele 6 7.5 28 35
Epi cyst 8 10 36 45
Varicocele 14 17.5 16 20
Inflammatory lesion 20 25 24 30
Torsion 12 15 6 7.5
Tumor 4 5 4 5
Hernia 4 5 4 5
Others 12 15 12 15

Extra-testicular lesions were most common
finding. Out of 6 intra-testicular only lesions, four
were testicular tumors, two were dilated rete
testis. A total of 12 patients presented with acute
scrotal swelling were clinically suspected of
having torsion of testis. On us/cd examination,
only 6 were found to have torsion testis showing
diminished or absent floe, rest 6 were found to
have inflammatory lesion. A total of 20 patients
who presented with acute scrotal swelling were
clinically suspected of having inflammatory
disease on us/cd examination, 18 patients were

found to have inflammatory disease with
increased flow, two case were found to have
hydrocele with varicocele.

On clinical examination, total of 14 patients were
found to have varicocele. All of these were
subsequently found to have varicocele on us/cd
examination also. us/cd diagnosed 16 cases of
varicocele, out which two were not detected on
clinical examination. Out of 16 cases, 14 cases
had unilateral varicocele which was on left side in
all cases. Two cases had  b/l varicocele.
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US/CD when compared to the clinical
examination was found to have high sensitivity
and specificity and high +PV and –PV. Out of 80
patients, total of 42 patients were operated for 72
lesions. 18 cases of epididymal cysts, 22 cases of
hydrocele, 12 cases of varicocele, 6 cases of
torsion, 4 cases of tumors, 4 cases of hernia, 2
case of haematoma were operated. 4 Cases of
extra-testicular pus collection were operated.
Findings on US/CD were confirmed in all cases
on surgery.

Table 4 is showing sensitivity, specificity,
positive predictive and negative predictive values
of CD in diagnosis of testicular torsion

Of 12 patients suspected of having torsion on
clinical examination, 6 cases were found to have
torsion on CD examination which were confirmed
on surgery. CD was found to have very high
sensitivity, specificity, +PV and –PV for
diagnosis of testicular torsion.

Table 4

Lesions
Surgical findings Total

+ve -ve

Colour
doppper

study

+ve 6 0 6

-ve 0 74 74

Total 6 74 80

Sensitivity = 100% Specificity= 100%
+PV= 100% -PV= 100%

Table 5 showing sensitivity, specificity, positive
predictive and negative predictive values of CD in
diagnosis of Inflammatory Lesions.

A total of 24 patients were diagnosed to have
inflammatory lesions on CD. One patient was

diagnosed to have epididymitis with testicular
ischaemia, which was later on found to have
testicular infarction. All other patients responded
well to conservative treatment. CDS was found to
have high sensitivity, specificity, +PV and –PV in
diagnosis of inflammatory lesions.

Table 5

Lesions

Follow up after conservative
treatment

Total

+ve -ve

Colour
doppper

study

+ve 24 0 24

-ve 0 56 56

Total 24 56 80
Sensitivity = 100% Specificity= 100%
+PV= 100% -PV= 100%
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Fig 1. Case of tortion testes showing no flow on CD.

Fig 2. Case of left epidydimitis showing increased flow on CD.

Fig 3. Case of left epidydimal cyst showing normal flow.

Discussion

80 Patients of any age presenting with scrotal
swelling referred for ultarsonography by
Department of Surgery were included in the
study. The mean age of patients was 35.25 +
12.93 years. Maximum no. of patients  were
between 30 to 40 yrs.

In the present study, on local examination, the
commonest abnormality detected clinically was
Inflammatory disease (20 Cases, 25%). Unilateral
varicocele was detected in 14 cases (17.5%).
Torsion was suspected in 12 cases. Other findings
included Epididymal cysts (8 Cases), Hydrocele
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(6 cases), tumor (4 Cases), Inguinal hernia (4
Cases). Other non specific swellings were seen in
12 Cases.

In present study, on CDS examination of 80
patients, the most common lesions were extra-
testicular only (72.5%), out of which epididymal
cysts were most common with 36 cases (45%).
Hydrocele was second common lesion with 28
cases (35%).

Hendrikx et al (1997) in their study of 215
consecutive patients with scrotal complaints
found that hydrocele and varicocele were most
common lesions with 46 cases (21.4%) of each.
Micallef et al (2000) in their study of 582 patients
found that most  of scrotal swellings were  extra
testicular (75% of all scrotal swellings), hydrocele
being the commonest. Out of the intra testicular
causes, infection (50.8%) and tumor (20.6%) were
commonest.   In present study, 6 Cases (7.5%)
had only intra testicular pathology, out of which
four cases had testicular tumors. Two cases had
dilated rete testis. Out of the combined intra and
extra testicular lesions, inflammation was most
common. Gupta et al (2017) found sonography to
be 100% sensitive in detecting testicular tumors.

In the present study, on clinical examination 20
patients were found to have inflammatory lesions.
Out of these 18 were confirmed on CDS which
later responded well to conservative treatment.
Two cases were found to have varicocele with
hydrocele. Clinical examination diagnosed torsion
testis in 12 cases. But after CDS examination and
later on surgical exploration, only 6 cases were
found to have testicular torsion, rest 6 cases were
diagnosed to have inflammatory lesion on CDS,
who responded to conservative treatment. Thus
clinical examination diagnosed 6 (50%) true
positive and 6 (50%) false positive cases of
tortion.

Dogra et al (2003) stated that clinical
differentiation of inflammation and torsion is
difficult with a false positive rate of nearly 50%
for diagnosis of testicular torsion based on clinical
findings alone.

In the present study, Colour doppler was found to
have 100% sensitivity, 100 specificity, 100% +PV
and 100% -PV for diagnosis of testicular torsion.

Table 6 showing the comparison of present study
with other studies for diagnosis of testicular
torsion.

Table 6

Study Sensitivity Specificity +PV -PV
Weber et al

(2000)
100% - 73% 100%

Wilbert et al
(1993)

82% 100% - -

Dell Atti et al
(2005)

75% 87% - -

Paushter et al
(2004  )

86-100% 77-100% - -

Suzer et al
(1997)

100% 100% - -

Dogra et al
(2003)

86% 100% - -

Lam et al
(2005)

69.2% 100% 100% 97.5%

Vijayaraghwan
(  2006  )

100% 100% - -

Linda et al
( 2000  )

88.9% 98.8% - -

Burks et al
( 1990 )

86% 100% - -
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Linda et al (2000) in their study of 130 patients,
found Colour Doppler Sonography be 88.9%
sensitive and 98.9% specific. They stated that
nature of testicular torsion introduces diagnostic
errors; in case of intermittent testicular torsion or
lesser degrees of severity and duration of torsion,
Doppler blood flow may be maintained which can
give false negative results. Normal blood flow
may not be detected in normal pre-pubertal testes
which can be a source of false positive results.

Dogra et al (2003) used the absence of
identifiable intra-testicular flow as the only
criterion for detecting testicular torsion. Color
Doppler US with Power Doppler was found to be
86% sensitive, 100 specific and 97% accurate in
the diagnosis of torsion and ischaemia in painful
scrotum. The high degree of accuracy is due to

the superiority of Power Doppler US depiction of
intra-testicular vessels compared with that of
Color Doppler US in normal pre-pubertal testes.

Wilbert et al (1993) stated that in case of
incomplete or early torsion, some residual
perfusion may be detected in testis leading to
false negative results.

In the present study, Colour Doppler Sonography
was found to be have 100% sensitivity, 100%
specificity, 100% + PV and 100% -PV for
diagnosis of inflammatory lesions.

Table 7. showing  comparison of present study
with other studies for diagnosis of inflammatory
lesions.

Table 7

Sensitivity Specificity +PV -PV
Present Study 100% 100% 100% 100%

Dogra et al
(2003)

100% - - -

Wilbert et al
(1993)

70% 88% - -

Suzer et al
(1997)

100% 100% - -

Dogra et al (2003) in their study stated that using
the criterion of increased blood flow to the
epididymis and testes, the sensitivity of Color
Doppler US in detecting scrotal inflammation was
nearly 100%. They also stated that analysis of the
spectral waveform and resistive index can also
provide useful information about inflammation of
epididymis and testis. Horstman et al (1991) in
their study of 45 patients of inflammatory disease
found that in all cases, there was evidence of
hyperemia: an increased number and
concentration of detectable vessels was seen in
affected portion and abnormally decreased
vascular resistance was detected.

On clinical palpation, 8 patients out of 80 were
found to have epididymal cysts, whereas on
US/CD examination, 36 cases were found to have
epididymal cysts.  The low sensitivity of clinical
examination for diagnosis of epididymal cysts as
compared to US/CD examination may be due to
the reason that in most cases of epididymal cysts

diagnosed by US/CD, the epididymal cysts were
incidental finding.

On clinical examination, 6 patients were found to
have hydrocele where as on colour doppler
sonography, 28 patients were found to have
hydrocele. The low sensitivity of clinical
examination for diagnosis of hydrocele may be
due to the fact that small hydrocele was incidental
finding.

In the present study, CDS diagnosed 16 cases of
varicocele, out which 14 cases had unilateral
varicocele, which were on left side in all cases.
Two cases had B/L varicocele. Clinical palpation
could detect unilateral varicocele in 14 cases only.
All the cases detected by clinical examination
were confirmed on CDS. All 16 of cases
varicocele detected on CDS  had venous diameter
of more than 2 mm and showed increased flow
was seen on valsalva maneuver.
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Aydos et al (1993) studied 39 infertile men. Out
of these 18 patients had clinically palpable
varicocele and 21 patients were without clinically
palpable varicocele. In patients with clinical
varicocele, venous diameter of pampiniform
plexus on US/CD examination was found to be
more than 2mm, where as those without clinical
varicocele were found to have diameter less than
1.8mm. But out of 21 cases without clinical
varicocele, 13 were found to have reflux on CDS.
They found CDS to be more sensitive for
diagnosis of varicocele as compared to clinical
palpation.

Out of total 80 patients, 42 patients with 72
lesions were operated. The findings on CDS were
confirmed in all cases on surgery. No diagnosis
was missed by CDS in present study.

Hendrikx et al (1997) in their study of 215
consecutive patients with scrotal complaints
found that US and CDS missed five diagnoses.

In the present study, no diagnosis was missed by
CDS in operated cases which may be because of
small no. of operated cases.

Summary; The findings of present study are
summarized as follows:

On clinical examination, most common finding
was inflammatory disease (20 cases). Other
findings included varicocele (14cases), Torsion
(12 cases), Epididymal cysts (8 cases), Hydrocele
(6 cases), Tumor (4 cases) Inguinal hernia (4
cases), other scrotal swelling (12 cases).

On Colour Doppler ,extra testicular lesions were
most common finding (72.5%). Out of these
epidydimal cysts were most common.

Out of 6 intra-testicular only lesions (7.5%), four
were testicular tumors, two were dilated rete
testis.Out of the combined intra and extra
testicular lesions (20%), inflammation was most
common.

On clinical examination 20 patients were found to
have inflammatory lesions. Out of these 18 were
confirmed on CDS who responded to
conservative treatment. Thus clinical examination
was found to have Sensitivity = 100%, Specificity
= 91.89%, +PU=50% - PV = 100% for diagnosis
of testicular torsion and Sensitivity = 75%,
Specificity = 96.4%, +PU=90% - PV = 90% for
diagnosis of inflammatory lesion.

On clinical palpation, 8 patients out of 80 were
found to have epididymal cysts, whereas on CDS
examination, 36 cases were found to have
epididymal cysts. Thus clinical examination was
found to have Sensitivity = 22.22%, Specificity =
100%, +PU=100% - PV = 61.1% for diagnosis of
epididymal cysts.

On clinical examination, 6 patients were found to
have hydrocele where as on Colour Doppler
Sonography, 28 patients were found to have
hydrocele. Thus clinical examination was found
to have Sensitivity = 23.3%, Specificity = 100%,
+PU=100% - PV = 70.2% for diagnosis of
hydrocele.

In the present study, CDS diagnosed 16 cases of
varicocele. Clinical palpation could detect
unilateral varicocele in 14 cases only. Thus
clinical examination was found to have
Sensitivity = 87.5%, Specificity = 100%,
+PU=100% - PV = 96.96% for diagnosis of
varicocele.

Out of 12 patients suspected of having torsion on
clinical examination, 6 cases were found to have
torsion on CDS and were operated and findings of
CDS were confirmed on surgery. Thus CDS was
found to have Sensitivity = 100%, Specificity =
100%, +PU=100% - PV = 100% for diagnosis of
torsion.
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A total of 24 patients were diagnosed to have
inflammatory lesions on CDS. All the patients
were given conservative treatment and responded
well to conservative treatment. CDS was found to
have Sensitivity = 100%, Specificity = 100%,
+PU=100% - PV = 100% for diagnosis of
inflammatory  lesions.

Out of total 80 patients, 42 patients with 72
lesions were operated. The findings on CDS were
confirmed in all cases on surgery.

Conclusion

The present study concluded that Color Doppler
Sonography is very valuable in diffentiating
intratesticular and extratesticular pathologies and
in diffentiating inflammatory lesions and torsion
which helps in avoiding unnecessary surgical
explorations. Also CDS is more sensitive and
specific for diagnosis of  lesions like hydrocele,
epididymal cysts and varicocele than clinical
palpation.
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